The largest arcs in PG(r,q) have length q+ 1 and they are classical, if ll~<q~<19, q ~ 16 and 1 <~r<~q-2 or if q = 16 and 4<<,r<<.q-5.
As is well known, m(2,q)=q + 1 and every m(2,q)-arc is classical, provided q is odd. Set m'(2,q)--the size of the second largest complete arcs in PG(2,q). The following corollary is Scipioni's conjecture [11] . Corollary 1.3 . m'(2, 17) = mr(2, 19) = 14.
Remark 1.4.
A non-classical 10-arc in PG(3, 13) is constructed [10] . So the size of the second largest complete arcs in PG (3, 13 ) is equal to 10 by Theorem 1.1(ii).
In Section 2 our computation method is explained, while in Section 3 Corollaries are proved.
We would like to thank the referee for his valuable suggestions.
Computations
Let K be a proper k-arc in PG(r,q) (i.e. k>~r + 3) consisting of points Pi with homogeneous coordinates ai, a column vector of (r + 1) components. We call the (r+ 1)× k-matrix A = [al ". ak] a CM (coordinate matrix) of the arc. By the definition of arc, an (r + 1 ) × k-matrix is a CM of a k-arc in PG(r, q) if and only if any r + 1 columns of the matrix are linearly independent. Since there exists uniquely a normal rational curve through an (r+3)-arc in PG(r, q), every k-arc in PG(r,q) is classical if every ko-arc in PG(r,q) is classical for some k0>~r +4 with k>ko. Proof. We shall prove the lemma in the case t = n. The general case can be dealt with similarly. Let M = [XEr+I] be a CCM of K. Deleting the ith row (s + 1 <~i<~r) and the jth column (n + s + 2 < j<~n + r + 2) from M, we get a CCM M' of a (t + s + 2)-arc in PG(s,q), which we may assume to be isomorphic to K (t Then SM takes the form (2.4) with aj = 0, and for some diagonal matrices D1 and D: the matrix DISIf4D2 is K's CCM of desired form (We utilize D1 and D2 to ensure that each component of the (n + 1)th column of SM is equal to one). We turn to computations using a computer (workstation) with the capacity 95 mips. 
are linearly independent. Let ( be a primitive element of Fq. In order to search for where b E B(q, 12,N(a)), while three other a's give no complete 13-arc in PG(2,q) of the form (2.9). We can check that the above 20 complete 13-arcs in PG(2,q) are isomorphic with the (projective) automorphism groups of order 39.
(iv) Case q = 17: A primitive element is 3. A(q, 7) (equivalently A(q, 11 )) consists of ten vectors. It takes about 3 min to make the file B(q, 11,N(a)) of about 1000 vectors for a given a E A(q, 11). Fix a E A(q, 11). We count simultaneously the number N1 of 13-arcs in PG(3,q) of the form (2.6), the number N2 of 14-arcs in PG(3,q) of the form (2.7) and the number N3 of 14-arcs in PG (4, A(q, 13) ) consists of four vectors. It takes about 15rain to make the file B(q, 13 ,N(a)) for a given a E A(q, 13) . [B(q, 13 ,N(a))[ ranges from five to eight for an a E A(q, 13) . It takes 0min to see that any non-classical 14-arc in PG(2,q) of the form (2.9) where a E A(q, 13) and b E B(q, 13 Fix aEA(q, 12) . We count simultaneously the number N1 of 14-arcs in PG(3,q) of the form (2.6), the number N2 of 15-arcs in PG(3,q) of the form (2.7) and the number N3 of 15-arcs in PG(4,q) of the form (2.8). The number of classical arcs of the form (2.6), (2.7) and (2.8)is equal to 0 = 28, (~)6 = 168 and (~) = 56, respectively. It turns out in between 2700 and 3800 rain that N1 ~>28, N2 = 168 and N3 = 56 for the a E A(q, 12). N1 > 28 holds for some a E A(q, 12). Consequently, there exists a non-classical 14-arc in PG(3,q), and every 15-arc in PG (3,q) or in PG(4,q) is classical. A(q,7) (equivalently A(q, 13)) consists of 18 vectors. It takes about 90 min to yield the file B(q, 13 ,N(a)) for a given a E A(q, 13) . In this case B(q, 13 ,N(a)) is assumed not to include seven vectors b which, together with a, give a classical 14-arc in PG(2,q) of the form (2.9). It turns out in 1 s that any non-classical 14-arc in PG(2,q) given by a E A(q, 13) and b E B(q, 13 ,N(a) ) cannot be extended to a 15-arc. Now Lemma 2.4 implies that every 15-arc in PG(2,q) is classical.
A(q, 5) (equivalently

Proof of corollaries
Even though the following lemmas are known, we cite them here to make this article as self-contained as possible. Proof. The PPM X of a (q + 1)-arc in PG(q-r-1,q), together with the unit matrix Er+l, gives a CCM of a (q + 1)-arc in PG(r,q) by Lemma 3.1. Since the PPM of a (q + 1)-arc in PG(r,q) is a Cauchy matrix, so is X. Proof. Let q be odd. The case q is even is treated similarly. It follows immediately that every (q + 1)-arc in PG(r,q) is a normal rational curve in PG(r,q) n<~r<(q-1)/2. The dual of a (q+ 1)-arc in PG(r,q) is a (q+ 1)-arc in PG(q-r-1, q). So in PG(r,q), (q-1 )/2 ~<r <q-n -1, every (q + l)-arc is a normal rational curve. It then follows from [8] that m(r,q) =q+ 1 for n<r<.q-n. Proof of Corollary 1.3 . There exists uniquely a complete 14-arc in PG(2, 17), while there are five types of complete 14-arcs in PG (2, 19) [11].
Proof of Corollary
